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= (54) Title: METHOD OF SCREENING FUNGUS -SPECIFIC ANTIMICROBIAL AGENT AND KIT THEREFOR 

g (54) fsmj<D«?fc: *tt(M*»Mft»*a)x^ 'j-->$f*a*tf-ta>fcto©*y h 

^= (57) Abstract: It is intended to provide a method of efficiently screening a candidate for a pesticide or a candidate for a medicine. 
^= More specifically speaking, it is intended to efficiently screen without using a plant, in the case of a pesticide, a pesticide candidate 
^ = showing no undesirable effect on other organisms including plants. The above object has been established by successfully developing 
a screening method which comprises transforming, with a gene expression vector encoding a fungi- specific enzyme, a yeast which 
is biologically analogous to fungi but does not have the above enzyme, applying pesticide candidate samples to a control yeast (i.e., 
a yeast not expressing the fungus -specific enzyme) and the transformant expressing the fungus-specific enzyme, and selecting a 
pesticide candidate sample which exerts a growth inhibitory effect or a fungicidal effect specifically on the transformant expressing 
me fungus-specific enzyme while showing no effect (i.e., side effects, etc.) on the control yeast as a candidate for pesticide. Similarly, 
this screening method is also applicable to the screening of a medicine candidate. 

IT) 

o( 57 >^ : *«*wi4» *»iR*ixf4E**s*i<Da**Ma:x* >j --><?y5 ! ,£&m&T $> z t&mmt ltin 
:> &o ju*wi=i*, i^-ctt, ffl^Mfflwct^^^ Lfrt, tt*fc£<&©±*ii=*s*;Rirr etas 
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phenylpyrroles, $c 5 K dicarboximides^ ^^t^M'itjk^ aromatic 

hydrocarbons (DMM^ftm &<DM$f b (#¥?t$XlOk 2 — 7 :Pillonel and Meyer, 
1997; Zhang et al. , 1999; Fujimura et al. , 2000; Ochiai et al. , 2001; Ochiai 
et al., 2002; Oshima et al. , 2002), # < (D ftytW^^^MM^ & — ¥ V M s 
^WW^t Kf-W*-) — if (£ rttt 0s-l 77^ V — t ^^v 5 ^^^-— if 
£n?.S) ffcSrt^jlpj^ooJbSo §8 >»l* 4* "CM: Os-1 y — fc^ 

^v 5 ^^^— if (os-i 5 y — £ fe^iB-rso os-i ^~7t % v — t -bmm 

£thfz. 0 ) te, m*S^ft^fT5»iI (*^«) t^^v^^ — if 

— if-efeox, T*^^*if©^^^y y Kit^f^y^t-^os-i (sa^o# 

■8-17;Nik-l £t>"B"5 ; ##fr^C^ 8 : Alex et al. , 1996 Proc. Natl. Acad. Sci. 
USA 93: 3416-3421) 5 fc^V ^ tffi l^tt^/Ti" 6 O O 7 5 / 1 U t°- h 

(T 5 y m V h 1 (171-260, 90 aa) , 7$/i!) — h 2 (261-352, 92 aa) , 

T^/mVt°—h 3 (353-444, 92 aa), 75y^!)t°-h 4 (445-536, 92 aa), 
7^yi!)t^h 5 (537-628, 92 aa) , 7$7ty t°- b 6 (629-700, 72 aa) ) 
«r£ifiBJ$tf>£$&£ B0%^±OtBlRH4Sr^-f|HJSfcS:^ri-5 & 0<£rSBfci-£ 0 

mM<D*? V — =■ >^l£OV>Tt> 1*1=111 ©I^MA^fe tTV^5 0 
#SXil #1^5-2949 9 5 
#f«ifc2 #1^9-1 2 4 4 1 1 

^m^xmi mmmm^M mutt 1995^3^300, p. 783 

- 7 8 4 

&lfrf?3CWi2 Pillonel, C. , and Meyer, T. 1997. Effect of phenylpyrroles 
on glycerol accumulation and protein kinase activity of Neurospora crassa. 
Pestic. Sci. 49: 229-236 

3¥$%f?XlBk3 Ochiai, N. , Fujimura, M. , Oshima, M. , Motoyama, T. , 

Ichiishi, A. , Yamada-Okabe, H. and Yamaguchi, I. 2002. Effects of iprodione 

and fludioxonil on glycerol synthesis and hyphal development in Candida 
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albicans. Biosci. Biotechnol. Biochem. 66* 2209-2215. 

##f^F^:Sfe4 Zhang, Y. , Lamm, R. , Pillonel, C. , Xu, J. -R. , and Lam, S. 
1999. The hyper-osmotic stress response pathway of Neuzrospora crassais the 
target of phenylpyrrole fungicides. Proc. 20th Fungal Genetics Conference, 
Asilomar, USA, p. 72 

# # f^F K 5 Fujimura, M. , Ochiai, N. , Ichiishi, A., Usami, R. , 
Horikoshi, K. , and Yamaguchi, I. 2000. Sensitivity to phenylpyrrole 
fungicides and abnormal glycerol accumulation in os and cut mutant strains 
of Neurospora crassa. J. Pestic. Sci. 25: 31-36 

^F^ft^^CM* 6 Ochiai, N. , Fujimura, M. , Motoyama, T. , Ichiishi, A., 
Usami, R. , Horikoshi, K. , and Yamaguchi, I. 2001. Characterization of 
mutations in the two-component histidine kinase gene that confer f ludioxonil 
resistance and osmotic sensitivity in the os-1 mutants of Neurospora crassa. 
Pest Manag. Sci. 57:437-442. 

7 Oshima, M. , Fujimura, M. , Banno, S. , Hashimoto, C. , 
Motoyama, T. , Ichiishi, A. , and Yamaguchi, I. 2002. A point mutation in the 
two-component histidine kinase Bc0S-l gene confers dicanrboximide resistance 
in field isolates of Botrytis cinerea. Phytopathology, 92, 75-80. 

##fp:£iik 8 Alex et al. , 1996 Proc. Natl. Acad. Sci. U S A 93: 
3416-3421 
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^^"efcSHffiO^Vu— 7° (^^^/H; 0 n— ylxphenylpyrroles, ^;^>W 
5; K dicarboximides N ^^^^^tK^ aromatic hydrocarbons) (HI 1) (DMM^O 

&<(D&ytM%tmmmM<D*-^y v^^mmmm^^^^iy^-r-^ (o s - 
?a-< ? ^ w_ ^ t ±sfo*£fo foj&B-v ■& % & m mmm & * u & v ^-e ^jc$5 

&*5 % ^^jj^ymii ^^^^^ v — -^y\abmmz.m\<^z> 

*ffl#^*J!S Of3feft0SiT*fc5 B*H#M=tBIM 2004-061273 

|E!3«,0s-l 77 ^ y-©t7^y^t- df;&t^ffl^M:(7) t ;*^v ? V=^r^- 
*£5£ & ft 5 IFP^ SrIH # ft L 7c 0 T # ^ f- o * ^ fT'fil tAot 
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<5 o 

in 5 ^i^*>#i^<d hiki %mxvfrm$Em-B<Dm&m§:%kuwiffi%k .• a. 

HIKl £r GALl 7°n ^E— ^ — ©ffiljflf T-T?3B3i $ * § £ t & T?£ § X 5; K«r»-S 
90mm h±fc, 77° W — h©±tttt pYES2-HIKl Sr^A L-fcWSkMJ&WiM 

m, rma-z p yes2 ^^ALfc^-e^j^ (ny hn-;v)^ •^■^sr 9mm raws-? 

C£tf>b 10\ 10\ 10\ lOVml) 5|al fofTi 30° C T? 60 R$M&& Lfc 0 3fe 
h £ V h S Gt&ifetf^Fludioxonil, Iprodine, Chloroneb, 

Xfe Cycloheximide £ ^tT 0 ^IJ)gjS^. Fludioxonil, Iprodine, R 

U Chloroneb to^Tf*. M-t£kC07°U— h ft 5ppm, 2 J& @ CD :7° 1^ — hft 25ppm, 
Iprodine $.T^ Chloroneb (COV^fi, 3 Wt @ # s 50ppnu 4 J& @ *S lOOppm 
t*fcS 0 Cycloheximide tdol^T^ 0. 25ppm "C\ 2 4 0^@*Lfc o 

IH 6 tt % HIKl }c t ^^s?^-? — if w^/K^^ u 

^ U — Kt< ^ ^©^-^ : A. t ^>^ft^ if >-#^fg L^V^ 

Hikl-H736V 5 *° V^ra 1/- # — K V tfS ttl IB L >fe V ^ 

Hikl-D1153E ^Jlf^St^MLfco : B. &mMM%:StX 90mm fl^U— h 
Jbm, ft±^^fi P YES2 ^iALfcitlilJiSlit, _L^b 2^@|u|i pYES2- 
HIK1 £:^AUfci|-S:*fflJM«^ ii^b 3S@tC}i P YES2-hikl-H736V ^2»Ab 
7c@f -©MHW, fT^tii pYES2-hikl-D1153E ^2»A bTC^S^fflJiSlI^^-^ 
^^^§r9mm^Pffi^ C£*Pfc 10\ 10<\ 10 5 , 10 4 /ml) 5^1 folfi 30° C t? 72 

ti?mmmist-o h^wu h^fbjui^ sg»^ 

25ppm Fludioxonil^ 25ppm Iprodione s 50ppm Chloroneb., Xfi 0. 5M NaCl £: <5 

|EI7«,HIK1 ICi^I^Jl^tti SSK1 £ H0G1 cD^-*e :A . sskl ^$c£ hogl 

h±^, JblS:^£>, )l|S{d, (H_hJ&) hn— /^-S:^ P YES2-HIK1 Sr^A 

L^MIS^, (2t@) hogl ^t*^ pYES2-HIKl £3gA LfclHJMW, ( 3 

i^g) sski^^te:pYES2-HiKi ^mx^mmmmm, ui^g) stents** 
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pYES2-HIKl £r>SA l-tcffifaMMfo, (5SS) =« > h o ^;V|f(c: P YES2 Sr^ 
A Lfc*IB]IS!R»$fc % (6SS) hogl ^JM*}- pYES2 — HIKl Sri»A Ufe3ftef&»»?ft N 

( 7® B) sskl SEStfcfc: pYES2 — HIKl SrtAUfc*llJiSjg^X« (*TS) stell 
^^t*{- PYES2-HIK1 SrafAUfejKBfl&HW^-frtt^tbSr 9mm 59R§T? Cfcj&>6> 10\ 
10<\ 10' N lOVml) 5nl-foMT#30° C"T?60^M (NaCl O^. 9 6 B#R) b 
fc„ ^£5, 2fe © 7° 1/ — h frb im , #-7°^— M-te. SG^i©^, 25ppm 
Fludioxonil, 25ppm Iprodione. 50ppm Chloroneb, 0. 5M NaCl t t£ Z> X 0 \Z. 

WM^^^nX\^ 0 : B. sskl &&Wk hogl SESt^fc-ttL-e^SSKl i H0G1 
Ir^AtS £ HIKl#^ETt?^MStt«r^i-<J: 5 KlJfco fCo^S-ffi^rll^iP 90mm 
hJhiC _LJ£^feJl|IK:, (*JLJU!) hogl ^MtfciJ: P CLA-H0G1 SU« pYES2 
-HIKl ^AL/clBJM^^, (2 SB) hogl pCL A Xt* pYES2 — HIKl 

4rJ»A bfe»IjaiK»fts (3S!|) sskl pCLA-SSKl pYES2 — HIKl £ 

lALfcllJSlSS, Xli (ITS) sskl 3mt*Kl pCLART* pYES2- HIKl 
Abfc^lMYM-^it^tL^ 9mm ffflPHT? (;£^£>10 7 N 10\ 10 5 s 10* /ml) 5jal M 

30° C -C 60 B$ffl (NaCl 9 6 NfW) bfc c ^*5, £©7°!. h 

JlR(C s #^7°^— Md^:, S G^tt©^, 25ppm Fludioxonil, 25ppm Iprodione N 
50ppm ChloroneK X« 0. 5M NaCl ^ * 5 J: 5 t^^J^"^^ ^ tbT V> S» 

EI 8 tt^JfcV^fc'fcslSSIOHikl £ {±j^gt-©<DYpdl £ Sifts Jl A. CytoTrap 
two-hybrid system O^^o 9 — >fy h kM (bait) Ofg] ~e^BSf^ffi ^ 5 £ hSos 
^JSBJi&iim^fTURas SrfiH4-fbLT\ cdc25H^^ 3 7° C 5 Klfc 

3 0 r. r-e«, I5<^ Ypdi fcsw* sski b^? Hiki ft r^^o< ^if 5 

£r^fc 0 B. Hikl b Ypdl ©fBSffUBo UmUWiik Cfca>b 10\ 10 6 , 10\ 
10 4 /ml) £r 5|al tftTH-ttb-ftl/^ifl.ft'C 5 0 fflgftt b7h 0 
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Mftjfc ^^-i?^^^— if (0s-177 5!H m^n5„ X, *#C0£r*fi^ 

^^iAtSMWHTtt, SHS, 03fi}-^ttS^^-» (Saccharomyces 
cerevisiae) lr#lf S^t^ttSo 

jikttWtfcMffiMMk Ltd 7x=/Vh°P- /Hphenylpyrroles) £ LT7/V^ 
=^y~^ (Fludioxonil) St)t7xy^^o=;l' (Fenpiclonil) #k S^/l^aff^ 
W 5: F (dicarboximides) h LT-f 7° n V (iprodi one) 2&t* # v V* V ^ 
(vinclozolin)^, Mt^fC^^^^bzK* (aromatic hydrocarbons) £ LT fii ^ P 
n^^(Chloroneb)^.t/P CNB ^^p ^tlTVN^o 

l^t7f^7^t'T*fc5ri^s #i]xJ3\ ±|B^#fF3tm 2 ~ 7 (31 J: 0 # 
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^7^°^^ u*?*. \s' — & ' — -Y t t>l£^o^ :/y y Kik^f^m- 
i£-T?&<5 (0 2) (Ota, I. M. , and Varshavsky, A. 1993. Science 262: 566-569. ; 
Urao et al. 1999. Plant Cell 11: 1743-1754. , ; Pott et al. , 2000 Fungal Genet. 
Biol. 31: 55-67. ; Virginia et al. , 2000 Curr. Genet. 37: 364-372. ; West and 
Stock, 2001 Trends Biochem. Sci.26: 369-376. ) D 

£ r. 5Tvn^ y y y KM t ^^v?^ if (D— ot*7/^ tf ^ b BtH $ 

frltc 0s-l « N-*SftlJ^ 92 T 5 JWifrh 72 7 5; y ^<D*5S V ^ t^tS IHtt^^FO^ 
19 MbgB^IJ^ 6 O^O^l^ 5 ¥?WL%Wo (@3) (Alexetal., 1996; Schumacher 
et al., 1997) D r©j;9*#f ^oM^y y Klt^f ^ydrt^-if (0s- 
1 37 7" 5 !J ' — ) tt-f ^V^*jif (Pyricularia oryzae : ^^ktiif^ Magnaporthe 
grisea) ^ Aspergillus nidulans ^COg^M^S^^i"®® fab L-fa 

lo^otl/^i^ (Alex et al. , 1996 Proc. Natl. Acad. Sci. U S A 93: 
3416-3421. ; Schumacher et al. , 1997 Curr. Microbiol. 34: 340-347. ; Alex et 
al. , 1998 Proc. Natl. Acad. Sci. USA 95: 7069-7073.; Nagahashi et al. , 1998 
Microbiology 144: 425-432. ) Q 

0s-l 77?!i — fiis ^tftL^O^otfebfv Vfai> , 0s-l 77^!)- 

nm&^-x-fozmm^&^xfe^ ^.m^m^m^x-h^^^fafa^b-r, o s - 

1 7 T ^ y ^J^febftV^ S. cerevisiae tfc^T «^-^V ASB^J^ 

ftt^^tV^^, fcJX^V^ iffci — oLi^fitf, Os-1 77^ — <Z> 
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tOtlil^Stf^j^O^O (Slnl, ms&m X~h% (Slnl fi % mzffiQQ<D 

vkm^^kK, &ytw<D os-i 77 ^ v — <D^mte^7&<DTmm^-fe, &^m-& 

Saccharomyces cerevisiae "Xrh^ < b"C V>5 (HI 4) (Maeda et al. , 1995 

Science 269: 554-558; Posas et al. , 1996 Cell 86: 865-875. ; Fujimura et al. , 
2003 Biosci. Biotechnol. Biochera. 67: 186-191 (2003). )„ 

^--e, os-i 77^; v—izLm-f-zff 0s-l 7 7 ? V — $1/ 

os-i 77? y — t ^^v 5 ^^^-— if ^ Ltii, ^tsia (*ts) 

^o/N-r^y 5/ Kit^f^y^ — if-cfeo-r, r^^^t^w^y ^ k 
Ik^f i/y^ft — {f os-i 17) (d^fe-f-s^sv^^i^^i- 6 

o(D7 ? J mV t°— b (7?7i!It-M (171-260, 90 aa) , 7;;t!)t°- 
h2 (261-352, 92 aa), 7?7f U h 3 (353-444, 92 aa) , 7? 7®P — 
h4 (445-536, 92 aa), T ^ 7 @fe U tf— h 5 (537-628, 92 aa) , 7?7t!]t°- 
h 6 (629-700, 72 aa)) ^^mM^^^t 5Q%SX±m% 1^1 tt^^-TM^^ ^Ti" 

j^^fi, os-i 77 ? y —\z.m-tz>* ^7Ii Lttt, 0tJ£fi % -f^v^ 

•hJ?lW<D 0s-177? D'-t^f ^y^rt-t 4 Hikl ( DDBJ/EMBL/GenBank 

accession number AB041647-1) , Tfrs+lsfj }fCO 0s- 1 7 7 ? y— t^^v 5 ^^- 

"2 if Nik-l/0s-l (Proc. Natl. Acd. Sci. vol. 93, pp. 3416-3421, accession number 

U50263-1), Gibberella moniliformis CO Nikl (accession number AY456038-1) , 

Botryotinia fuckeliana (Botrytis cinerea) CO Bosl (Phytpathology, 92, 75-80, 

accession number AF435964-1) , Nectria haematococca CO Fik (accession number 

U61838-1), Emericella nidul ans (Aspergillus nidulans) (D Hk4 (accession 

number AY282750-1), Cochliobolus het erostrophus CO Bmhkl (accession number 

AB095748-1) , Alternaria brassicicola CO AbNIKlp (accession number AY700092-1) , 

^J^i^^WW. Candida albicans CO CaNIKl (accession number AB006363-1) , 
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Yarrowia lipolytica <D CaNIKl >^ 9 ft ( accession number CR382131-129) . 

Cryptococcus neoformans (D tfk fa \l 7^ ^ $r ~j~ • if ( accession number 

AE017343-338) §r^ff & £ t & a 

Os-1 -7T % V — t if3t^^-<D a— Ki"ST 5 

t ^^^v=¥^ — - tf?SH4 ( t ^^v^^-^— if 

5iH^"#5 0 o^c^T 5 /g£<b i3 N 1 200 7571, 

1^6 100 7 5/ ^ $ fct&l^tt, 1^^ 507571, «£ 

i 20 7^ y $ b^£fiSM«: 975; / It^^&^i-So 

Ztltb 0s-l 77 5 V -tr^^^V^^— ifit^^te, JrfBUfcos-17 
ilS^T 2 ^;^ hifrT?i:^b, 80%W_h(Dt@^)t4, 

95%^_hcDtIIHtt^^-rS t ifS-tt (t: — if K7 

^o^^ p T -fe ott7 f^ydrt~ifgt4 (t ^^v 5 ^^^ — if K7-f ^£ l/^ 

m&.vo> mmtgmmm&mi-f bti, mm^n, o s -i (DT^mn^mm c^t* 

^-v'^y ^Bfcte^^^^^SC, i> ^ 3. 1^ — y — , 

MAPKKK, MAPKK, MAPkinase ft 5 'If $8te^) £f fl X.fc^#)f*^^^ b V> 0 

etjt-tt. tt^f ^yyyifef ^y^ o 7f i tTYpdb i^^/K^^ u*?*. 

^ — i LTSskl, MAP kinase t bT Hogl ^^^WtttSf 415, ^5SiHliS# 
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os-i ?t % y-i-it5», ^jx.«hiki ^se^ &s*A-t-<5*i-&£ 

5o 09&fi£. m-&^mAi-Z><VXfofrll-£ s pYES2 > P YEp51 N YEp62 N pBM150, 
pLGDSD5 s pAM82, pYE4 N pAAh5, pMA56 s pAH9/10/21 N pMA230, pMA91 N pG-1/2 

^5ifciStf#5^ flljitf, iWf^iftiiUf^Afe (Itoetal., 
1983 J Bacteriol. 153:163-168.) £rH§ 1^5 £ £ 3&*t?£ <5 D 

[i] *mm<DMMmwy.temMmffi4b&m*? v—^ym*? htvxu, 
s< ? $ — xm-mtj: ¥<Dm^*EM%*fcw&& u xmm ts tit^mnm^ 

(2) (1) 0s- 1 7 7 5 U - t ^^^rt-^*fe^I^^ ^-Tg^Sr^ 

en] ^mmcommmfsxnmmmW'it^^^ v— 

(Dos-i 77? v — t ¥<D&wmftm&fc&^m& 

(3) — 3fel*W^f*« % tetM^^y hn>-;^ 
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(3) -Mftt,os-i77^ y — t^^-^v^^ — - nm.te z ?-mm,?&wfcWi: 
m-&<Dmmxn±&mti&mte, m%.&s s m-^ od 600 zmm-fz ^t^^v t+tm 
c i ) hm 

os-i77 5!) - 1 * i&fc^-zsm^? ? -xmwmm^timn 

10 5 ^J5S/ml s Xt; 10 4 M/ml £ & 5 J; 5 1 ^*^jft|j£#mi*#£^tj> 

(0!j?U3\ 90mm y° U-h) \Z S Wl C»CD|fflIS^*^^ (#l;tfc£, 5 M !) 

tt N 48^fe72B#ra, *g3£i§J£«:25 0 C-37° C, £?il^te s 3 (TC-e^itb, ^ 
- HcirjotfS 0s- 177? y^-t^^^^^-t—- ifstfe^^Ste^^-St = 
V h n~ ;^®C0i#^t^^ git J; i9ltfEU, = >- h n — t 0s- 1 7 r 

^v-^^^^^^^-^m^m^m^wxmm^u &mt£o 
(ii) mm%mm 
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tfcWkWt 3> b n—^m^^n^ti, 8 mm>tb io mmmm^tc&ic od 600 

0D 600 =0. 01 KtZZ X 5 (-j)Dx.§ 0 ilta^ #!i>U^ 27° C Traits £?al(£f3:, S £ 
5*&*U 160 rpra T^Mi 5 U jg^cDBtPM *b , — ^HfPfimiPSk gfjSfc: 
f^=i ^ h P — /l-^-S:(D^*PB#^(D + - 5 0 % H# W (Z) f a SI rtO — ^Bf r^P^PHT? 
0D 600 ^f+iiJi-§ o = 1/ V v—zlsMWh ITATC C 2 0 1 3 8 8 ^ ^ — pYES2 

& J&M&M b fc <z> £ m v ^ 7c ^ (c: « % ft| * fif, 3 B# |tg M PS t? 0D 600 £ f+S'J -f S □ 

0s- 1 77 ? v ' t*^vi/*^—^mttmjLmm^w^xmnmw\\<i 2 0 % 

(iii). -ttL-etLOat-&Sr^U — ?V >-^Lfc7°l/— h_b-e-<— — -7*-f ^^.m 
U*£S:*T3IS3U3rfi;-¥U 30° c S*^»t#*t, @ J; 9 ^WIMitgls 

fc*3%t£3teJ: t) fludioxonil <b iprodione fclOV^T tf (Ochiai et 
al. , 2001. Pest Manag Sci. 57:437-442.) -*V> *>JpH6£J^M2: ^ ^^v 5 
^JmO^ilpili Candida albicans (Ochiai et al. , 2002. Biosci. Biotechnol. 
Biochem. 66: 2209-2215. ) N Alternaria alternata (Dry et al. , 2004. Fungal Genet 
Biol. 41:102-108. ) t^V^tft 0s- 1 7 7 5 ^ ~ t ^f-^y^-j *t 

v hx*hz> r. t tfSjj^fe&ft-cv^o in^fcs fc5*^f Os-1775 

iitiii os-177^; y — t^^^v^—- ssr^-rste©*^®!^ 
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genotype 


origin 


8. cerevisiae strain 






ATCC201388 


MATa his3Al leu2 AO met] 5 AO uraSAQ 


ATCC* 


ATCC4O02724 


hog J A of ATCC201388 


ATCC 


ATCC4001561 


55ifeiAofATCC20]388 


ATCC 


ATCC4005271 


stellA of ATCC201388 


ATCC 


ATCC4000993 


slt2A ofATCC201388 


ATCC 


cdc25H 


MAT* ade:2-J01 his3-200 leu2-3 112 1ys2-801 trpl-901 


Slratagene 




ura3-52 cdc25-2 GaV 




plasmid 






pYES2 


2\xm URA3 


Invitrogen 


pYES2-HIKl 


H1K1 in pYES2 


this study 


pYES2-hikl-H736V 


hikl -H736V in pYES2 


this study 


pYES2-hikl-D'1153E 


mi -DU53E in pYES2 


this study 


pCLA 


CENLEU2 


this study 


pCLA-SSKl 


SSKJ in pCLA 


this study 


pCLA-HOGl 


HOG1 in pCLA 


this study 


pSos 


2]im LEU2 


Stratagene 


pSos-SSKi 


SSK1 in pSos 


this study 


pSos-YPDl 


YPD1 in pSos 


this study 


pMyr 


2pn L/i?A3 


Stratagene 


pMyr-HIKl 


H1K1 in pMyr 


this study 



* ATCC, American type culture collection 

fc^<Z5£Ji^fc 0 ft£5, aMR^tfeftMi— jttfit^feSr^V^fc (Sambrook et al. , 1989 

Molecular Cloning: a Laboratory Manual, 2nd ed. , Cold Spring Harbor 

Laboratory Press, Cold Spring Harbor, NY. ) 0 WpMOig^feSfeKWr ft Infill <9 

30° Ctffofco ^^if±ti2f4 YPD (1% yeast extract, 2% peptone, 2% glucose) 

5r/BV\ ft/h^ftfef^ai^^^ft^iiaSSrgEV^^ SD (0. 67% yeast nitrogen base 

w/o amino acids, 2% glucose, IX dropout solution (Clontech) ) £ IWi SG (0. 67% 

yeast nitrogen base w/o amino acids, 2% galactose, 1% raffinose, IX dropout 

solution (Clontech)) SrJBl^fco 3* h &ft6WrSfe 2%K ft 3 «fc 5 
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#P;tfc 0 4 ^\s^hh'JPlW P-2 W<D cDNA It&.WM^ b7c (Motoyama et al. , 1998 
Biosci. Biotech. Biochem. 62: 564-566.) (D t IHItt l£ LtM bfc 0 
[ jfeffij 1 ] B£-& tO^^iOb^f^yjrt- If Q 1§ 31 gjjFj; 

( 1 ) -f^V^^if© 0s-17j5!J -t^^v 5 ^^ ifit^K^ HIK1 

(DDBJ/EMBL/GenBank accession number AB041647 ; @B^IJ#^- 1 ) ^ cDNA ^g^-g: 
^Bli-^^ 7 pYES2 O BamHI UtiLK-WX pYES2-HIKl 3r#7c 0 pYES2-HIKl « 
GAL1 promoter (D$lJ®T"e Hikl <D<£:ft ^ ^ft L**C58^.-C# 3 0 GAL1 promoter 

(SD/-Ura), ^Jif|^^#-eO^« <7 =7 ^A-Sr&V^ futf =7 9 Y—^^BMUh 
l^tl&m%t& (SG/-Ura) Xfto fz. B gtO^ftelfi^t y ^ !7 (Ito et al. , 
1983 ibid) £Jil^c 0 

mm<D^, 5ml SD/-Ura X— Sfefti^* b, if b, lOml SG/-Ura "C^fe^ b, 10ml 
SG/-Ura 8 B#P^^b 10 B#rai§*bfcm^, OD 600 % b , 10 7 iTO/ml, 10 6 |ffl 
j£/ml, 10 5 ;fM/ml, 10 4 IM/ml f^fRb, ^g-M^lJ <^#P ;i SG/-Ura "7° V' — b 
Jr(C 5nlTo^Tb>60B#ra^b 240H#F H ^#bfc„^#:^*<D^^ N 5ml SD/-Ura 
-C— Hj&tfi 4 ^ b, ^® b, 10 ml SG/-Ura -C$5i£b, 10 ml SG/-Ura X 8 B#f!fl;^ 

10 mmm&^itL&te, od 600 £?iij^u &mmM*^t* sG/-u ra a* 50 m i Aofc 

300 ml 7 7 ^ 3 (c OD 600 =0 . 01 (I^^i 5 (3lJPx.7t 0 27° C 160 rpm XWmM 

tH, 12, 15, 18, 2b 24, 33, 36, 39 BfHO&fclJ- U b, OD 600 £r $[] ^ 
b, t|^*^«r^t), f«^B#^^f T »bfc 0 

(***) 

Os-177-; y — z^jyjy^r^ &AMft HIK1 g)jfeoMl:J:5$iI^ 

^VA^iu 0s-177?D — © t ^^v^^i" — if &Wfrf£\,^m?EB-& S. 
cerevisiae fc, 4 % & ^-H® & 0s-177^ U fc ^^S^^ — if 

Hikl £ pYES2-HIKl ^fAt?) ^ t \Z j; f GAL1 promoter <D% W^TX^^ £ 
(HI 5A) 0 GAL1 promoter cDf§Hf|2»^#-e, ^^^^fiTtlt pYES2~HIKl 

m&m* pyes2 mm^^t mm<D±^^^ b/c^, $ 
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STTIi, pYES2-HIKl MM^Pf<DW±mE.m^^l^± (El 5B) D ^/W^^-^ 
y 5ppm -Ct&fP U -f v'^-^fC^-i-S^j^fi 25ppm "CfSfP 

y n n ^ -?\Z.M-f & %SM& 50ppm TlSfO Lfc 0 * % P YES2-HIK1 T&Wfe&fc 
-?h GAL1 promoter (D^5I^p^J^#T-ett^WRlW^^ ^ ^^^ofe (7*— 

^ftTS pYES2-HIKl^®|5^#:^ pYES2^®|5^f*©rfl 

t£<D^«:fg#> hfrltZfro it a ^±©J: 5 pYES2-HIKl ^Sf§S#lf£-e GAL1 
promoter 0^f§^#^0^#^#Hc:, 3 ScD»lJ ^ ^fi-§^gt4^#-^ ^ 4x 

IH^^H^^^^Jt^^ffofc^-^ 2) N pYES2^M*5^f*0 GAL1 promoter 
$&&$tm2kWX'nmffl(O^M (0, 25ppm /V N 25ppm-f:7 0 t2 

25ppm y P **Zf) fcfrfrt>b-f WlU(D^m^^\,, ^t;H#W« 2.2 B#P^fu 

mfc^fffltf 2. 19 b#w-c p yes2 mw^^i^<om^t mt A^&b^^ofc^ 

25ppm 7;l-^^y —/W^feTTi* 4.25 B#H N 25ppm 7° n V#^T~e« 
3. 12 B#W, 25ppm y n n^^#^ET"e{i 2. 90 H#F^ £ m <b frK±-f?m^<D{&T& 
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2 <^l^«OMI 



yeast strain reagent doubling time* 



ATCC201388 [pYES2] 


- 


2.17 + 0.05 


ATCC201388 [pYES2] 


25ppm Fludioxonil 


2.25 + 0.06 


ATCC201388 [pYES2] 


25ppm Iprodione 


2.12 + 0.06 


ATCC201388 [pYES2] 


25ppm Chloroneb 


2.17 + 0.08 


ATCC201388 [pYES2-HIKl] 




2.19 + 0.06 


ATCC201388 [ P YES2-HIK1] 


25ppm Fludioxonil 


4.25 + 0.20 


ATCC201388 [pYES2-HIKl] 


25ppm Iprodione 


3.12 + 0.10 


ATCC201388 [ P YES2-HIK1] 


25ppm Chloroneb 


2.90 + 0.11 



average + standard deviation 



(2) liiA Ufe HIK1 fe$E§%%£AMiz$. DNA (HK-H736V: 5' 
-CCTCGCTAACATGTCCGTCGAAATCCGCACACC-3 ' ( IE $ # 2 ) , HK-D1153E: 5' 
-GATGTGATCCTGATGGAGGTTCAAATGCCTGTCATG-3 ' ( IB # ^ 3 ) ) ft ffl L, 
Mutan-Express Km kit (^ig3i) ^ £ 9 flsjsfc ^rtl^tLCD^^^A HIK1 £r 

pYES2 <D BamHI £M£ ^ n - = r t J: t> N pYES2-hikl-H736V £ 

pYES2-hikl-D1153E £^J&bfc 0 

(feJH) Hikl m J;S|jggiMSt4^tt-^}-t ^^^^^+-ifcD^fg^^^i $ 
ttS ^PfroTV^^if 5 /&>£r#-5 fc#>, ^^v 5 ^^+— if > 

OttllliUli^ll&SBU l/mfciSfrlZ H736 OT^A^Ti©P7-{y«L 
4<fe5±5tLfcto ( Hikl-H736V ) Sr38gL$^:S*:«)0^7^5 K 
pYES2-hikl-H736V £ N U-;*/}?^;* l/^a. U'— — U JJ \Z.38\t^ 

t y ^m^^nm^> D1153 idi^Atit:© K^-f v«fgb&< «t 5 

Lfc^cD (Hikl-D1153E) 3r$8^£-£-5 ti^XD^y X 5 K pYES2-hikl-D1153E Srtfs 
J^LTlHlt^ ATCC201388*fcfe:3*Ab;/fc (0 6A) G pYES2-HIKl £r#A bfct* £ ^ft 

t) N pYES2-hikl-H736V^Att£ pYES2-hiklHDn53E^A*MV^;ft^ 3lS<Z)|j| 
^ij (25ppm fludioxonil^ 25ppm iprodione N 50ppm chloroneb) \Z. <h Ay if fiS^'ft 
ft 9 (HI 6B), t^f^^t—tf K^^ y t V^a I 

pYES2-hikl-H736V $At*T»3!S#J©#&tea»tf»:b b T^^WPM^^iS^ 
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btlfto tilt, UM)± (0. 5M NaCl) m^'m^te^Kmkltm&btLtefr-ofro 

l ] Hiki tj;5|l3!aiJfi5tt©#4K«:»«c Ho g i mapk 

(1) ^tf l-*5^T, Os-177^ J)-t:7f-^y=3rt' if^T^-f^ fcti* 

ift© Hogl MAP kinase ©*^d^(7*/>^ tf<??4&^ Os-2 (Zhang et al. , 2002 
Appl. Environ. Microbiol. 68:532-538.) X, A V ^ & <DWti£ Osml (Dixon 

et al., 1999 Plant Cell 11: 2045-2058.)) bfcft^RIS^^ X V ^ 5 

(0 4)„ 

Hikl ^W^ST^m^-^T^Mgtt^^^^fc^^O^i: L-Cf t) 
^Tj^tt^iiJV^^ Hikl Hll&WflSftUB LT, fcB5ffl&<£> Hogl MAP kinase 

r©1fifiII©H^©fIftT*fc5 hogl sskl 
stell Ig^tfe£:/|^T, -ttb^tb^^S**^ PYES2-HIK1 ^lALT.M* 

it^b/c^^m^jiiss^^-r^^^ 5 fr&Zhtz. m 7a) 0 hogi ^mtfc^ sski 

^^t^-e« N pYES2-HIKl ALT^i|?r|t* IT N 3H^!| (25ppm f ludioxonil, 
25ppm iprodione^ 50ppm chloroneb) f£#ti~£iSi§:t4£r^ £ ft/D*o fc 0 — stell 
&J*#©#^ttSfr£Mtfc£l5M3$te: % P YES2-HIK1 AUTISM M 
M (25ppm f ludioxonil N 25ppm iprodione N 50ppm chloroneb) ld&f"t"<5fl$r5£'f!!fe£r 

^bfco 7&*5 % p yes2 ^A^-e^v^-rtL©tt^^J^*i-i-5)^S:tt^^$^^o 

Hikl ©^?a«tlSH (0. 5M NaCl) «St£tU*J&#*r-5-;ift3&:»o fc 0 ^JbO^ 
Sskl £ Hogl ^3l£lMgt£©tt-¥^i&ST:\ Stell ftj&^-^ftV^ 

(2) rtDJMT'te, hogl^Mt*^ sskl 3ES*tcT? pYES2-HIKl ^*AUT|§m 

zmmi^xh, m&nzi#irzm&&&w&ti:fr<oit<Dfe, hogi sski mm 
hizmm^^^mcDfz&xhz^mm^fex^^^e t^t, hogi^*^ 

sskl ^mfe^n-eti, M«<D H0G1 fc^&tfSSKl a^Sr^Ab7t^}c:m 

£fljRgtt#0£i-5a>*f 5jK rn^is^ hogi sski 

$ ft < ft o tut 3 a> if 5 a* & w b aMcf * «> <£> mm&fto m 
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7B) 0 

m-mcO^m^Wm^yy ^ K KpCLA-HOGl b pCLA-SSKl pCLl (Clontech) 
& HindHI mikVB B5S^LTf^^Lfc: pCLA<D HindHI tMiLfc ATCC201388 
$k(D H0G1 fc§VM3 SSK1 £^ n— — - b \ZL £ 9 tf^fcUfco H0G1 5' 

-TTTAAGCTTATCGATTGAAGGAAATAAGAGGAATAGC-3 ' ( IB # -§- 8 ) b 5 ' 
-TTTAAGCTTGGGTGAGACAGCTATTTAGCAAGTTC-3' (Ifi^lJ#-S§- 9 ) T*±|i|iIb N SSK1 5' 
-TTTAAGCTTCCCACTGCTGGATCGACCATTC-3 3 ( 12 # f 1 0 ) b 5 ' 
-TTTAAGCTTTAGTTGCCAGTCAAGATTTCCC-3' (IB^S^ 1 1) -Ci^I L fc D 7^*5, ifi|® 

hogl ^^ttie: pCLA-HOGl ^iAL H0G1 j&fe^f- £r3§5£ £ -frfc^-^ ^iJfcMi - 
5ig^tfe& s HM£Lfc„ sskl ^^tfcfc pCLA-SSKl ^|AL H0G1 5H£^£r 

SBm&iirfc^fcs ^J^*f*f SflSStt^lU^U^io #*3, (pCLA) 

£k±(DWM:frib, Hogl MAPK ^^Ufdlt^g^^^tDH^^f-rN Sskl ^ Hogl 
^ Hikl \<i X Z>MM$i%:&<Dtti3-izLi&mx% Steii fii&^-?^v^ b ^^$nfc 0 
[##M2J Hikl £ Ypdl OjjSjgM^Mffi 

CytoTrap XR library construction kit (Stratagene) ^ ^ V > "C N CytoTrap 
two-hybrid system \Z. X 5 ? MM^Ki^m &M$t L-fc D Cl CO i/^ 7"J>> 

— jf<D? >-/<?m& t h sos toi^iei b-r^sa^i±-5 7t^<^-<^ psos 

^Si^SfcfeO-^ pMyr b, mmz.$3tfZ> Sos ^ Cdc25 (Dfefc^-lZ. 

tagig14^1^Aofci«ft cdc25H i^b^5„lo©^ >-^°^^cDM-ets2 

^m^-h^b^ v sos y x^^m<£ffim±fc £ vm^ni^, mmco C d C 25 

^H^gfitU Jfeti. (37 Jt) n4tt?#5±?l^5 (HI 8A)„ pMyr-HIKl J* 

pMyr tf>Smal£lH£^:HIKl cDNA & ? D — ~ V^l"-*, r £ J: «9 *IS Ufc G pSos-YPDl 

f3 Srfl b Sail "e^-ft; Lfc pSos \Z. Smal i Xhol Ufc ATCC201388 ft & *<7) 

YPD1 b^XVmmVfro pSos-Sskl n Srfl £ Sail -CftHbbfc pSos 

Smal b Xhol bfc ATCC201388 ®i&$;(D SSK1 4r»Jg*fS £ £ \Z £ Y) Mm 

bfc 0 YPDlfr£5' -TTTCCCGGGATATGTCTACTATTCCCTCAGAAATC-3' (@B^J#^- 1 2) 
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5' -TTTCTCGAGTTATAGGTTTGTGTTGTAATATTTAGAT-3' (SS^!j##- 1 3) Trifijill^ SSK1 
it 5 ' -TTTCCCGGGATATGCTCAATTCTGCGTTACTGTGG-3 * ( @2 # * 1 4 ) £ 5 ' 
-TTTCTCGAGTCACAATTCTATTTGAGTGGGCG-3' (IBJtffMh 1 5 ) "Ci^I bfc 0 ftjo, iff 
i|® Lfc:iH£^&£f£M# s AoT V^l^ £ £r DNA S3£jlE^0#?:A£rK: t>fltfSLfc„ » 

^ IH«(c:fTo/c 0 fc^u ITtt^ilil^T 25° c -cfxv\ iTtli 25° c 
£ 37° c-e*gf*u/t„ 
(*£*) 

Hiki ftsg-aro Hogi ^hM^jtt^^aa± Ypdi ^jjsjMa±^ 

£ m-, Hiki ©##»c*3»t5^/Sc*w fc^fci-s^ta&t^s Hiki tmmmcD^m 

Sf^JiH^tDfMf Ypdl Sskl £ ©WJO^BSffMBSr yeast two-hybrid system (EI 
8A, tt&kjflfe^m) t«P$fbt, *^7AtfflV^ S. cerevisiae cdc25H 

cdc25 m^f-cou&m^&m^ x x> mu (37° o -era r & s ftassrists^b-e 

#fcv^fcfc:£We#?\ l^tai^o 25° cffi4Wt-§5o ^^-y^hSr^y 

^!) &4fe (bait) Srfc h Sos (if© Cdc25 

tis^^fest ^ v * v ^mit^y-r^izx x> t h s os mm&mfc&n u.Ras 
m^^mmtvx 37° C dc25H^^^-^T^ a «t 5 - 1 <q M 

r. i-e^3i#i^ Ypdi (pSos-ypdi t sski ( p sos-sski -e^sa) iat, 

?-/f,y h<D-{ *\,^1bffiWl<D Hiki (pMyr-HIKl -e^m) ^M^-TS ^ if 5 

^b/t (IH 8B) 0 25° C t'(j:^:T©|I^^^T'4t^lfe bfbfc. 

fcfc ^SSftffi ^^i" positive control cDffl.^-^^^ (pSos-MAFB + pMyr-MAFB) 

bffiKi^m&^& 3^ negative control (Dfi^-^t^^ (pSos-Coll + pMyr-MAFB) 

X^^ J ^±^m.^m^>htlfCo 37° C-Cfi, positive control ©I^Wt' 

^^W^IBfebtbx negative control ©la^^fe^-efi^W^^fe btb-f, 

^RlFM^ftV^ £ ^^^^f Co Hiki #5*851 f£fl3 \^tz.(Dit Ypdl -efci9 

(pSos-YPDl + pMyr-HIIQK Sskl t it f@ Sf^ffi ^ $ ft o fc (pSos-SSKl + 

pMyr-HIKl) 0 ft*5 N Ypdl ©^ttt)f ^IC 37° C © £ W $) h fritz, 
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(pSos-YPDl +pMyr) N itUS Ypdl ©alflfOSfc&rtT^tBSflMI OtS^Tfo 5i 
*S^«*SSr«po Slnl (0 3, 4) ^HS^ffllCiSfcOi^tbtiSo j^_b<^3fe 
j±}^^-»P fc 3^^v>T % ^r^VM|>t)Jp|0<OHikl tttU^»«0 Ypdl £r^b 
T ^^J^g ft £ b T V pit g# # % V n n t & £ tl it o 

mm±<omm 

* in lis * -c § i m b fc ^ -r <d f ij f? «u n m^te xnm^mm&^tcDik^Bim^x <o 
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1. Os-l 7/ 5: V — ^^^Vdri— ifst{H^T'^K$g^bfc^ 

2. y^t^f ^^^r^ ifitfcW, HIK1 sUS^T' 

3. ^-Sr^tB^^-S: (Saccharomyces cerevisiae) 5ft^^ 1 Xfe 2 *g 

4. (1) ^Hl^tf) Os-l 77U-t^f ^y^t-ifl{E^ia-< 

■v&wfem^tz.mmRz? (2) ny^^nt (^^^m^*^ 

5. 0s-177^ *-\l**^*Jls if ^ HIKl^^-^ 

6. ^-e^yj^^-g: (Saccharomyces cerevisiae) "Cfe 5 ft^^I 4 31 5 fB 

7. gT© (1) frh (3) ©X@^^£f*^0#^^mmf^SX«^^® 
( 1 ) i^M* 03-177^- t ^^v 5 ^^^ ifit{5-^|a^X.^5i-<^ 

(2) JftH#MS*J|s|-X«^#ffif*JN-^rS:-^^tb^:_hfE 0s-177^-t7f 

— - &&mMfMfc&fcELTf=* is ho^it^-^FBi^itsm r 

(3) -j£B#M#F#ffc, Os-l Z7 T 5 y-t^^^^= 3 r'7---if^^K$Smf«rJ« 

177^ v — n^^^^^i—^mm^w^^itRxf^ is h v—;um-m<Dmmm 

<D OD £1+71)1-5 n £ HI £ t> *T 5 f**^ 7 |S«jO^ 0 
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1 0. *^0S5i5Os-l 7j 5 V — t ^^l^^-r— ifit^^ HIKl 3H£^ 
1 1. ^-e^ttl^^S: (Saccharomyces cerevisiae) Trfc 5W3ft:£ 7 1 
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Phenyl pyrroles 




Fludioxonil 




Fenpiclonil 



Dicarboximides 




G CONHCH(CH 3 ) 2 o 



Iprodione 




CI 



Vinclozolin 

»wm+ mm 



Aromatic hydrocarbons CI 




OMe 



MeO 




CI 

Chloroneb 



no 5 
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input _ 
signal v ^ 




HK 




^ output 
signal 



\>>XTA 



input _ 
signal 




^^output 
/ signal 



HHK 



IE 



histidine kinase domain (HKD) 
D^J response regulator domain (RRD) 
effector domain 

HK: histidine kinase 

RR: response regulator 

HHK: hybrid-type histidine kinase 

HPt: histidine containing phospho-transfer protein 
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Os-177^ U —<0 



N 



H 



92 aa repeats 



mwrnmo) N r-i rx~H 

fc*?-S?>*±— (SlnD TMR TMR 



IH I histidine kinase domain 



C_D__D response regulator domain 
TMR: transmembrane region 
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SEQUENCE LISTING 

<110> Method for screening of filamentous fungus-specific antimicrobial agents 
and kit for the screening 

<120> RIKEN 

<130> PH-2421-PCT 

<150> JP 2004-061273 
<151> 2004-03-04 

<160> 17 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 5457 
<212> DNA 

<213> Magnaporthe grisea 
<400> 1 

taattttcca tccccctcgt gtcgccttcg cgcctactta ccgacttacc gccttctcgc 60 

tgattgagcc acggagaggc aattgggctt gggggcgcta ttttttattt tcttattact 120 

attctttttt tttgaatctt taccaacctt ccttggctgg tttacttcct cgtctttaca 180 

ctgcaacagt agcacgccat ccgaccagcg acaacaatct ccaaccctcc ccagagccac 240 

ccaatcaacc aacaagcttg gttctccacg accacagcaa tcctttgatt ccctgtcgcg 300 

cccgctaacc tcatgaattc ctaagccgac ctggatcaat ccaacgcctg cttcggtgtt 360 

tagggcagct gccgactttt tttttcttct acatatatat tttcaaatcg tcctatattt 420 

gaccgtcggc cgagttccga cacccgccac gcgcatcatg gcggacgcgg cgactctggc 480 
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agctgtcgct gcgattgtgg agaatatcgc taccaactcg ggggcccctg gaaaaaatgc 540 

ttcatttcgc tccagtacct atgtccagct tcccggtccg gaatccgacg agaagaaaca 600 

gctcgagcgc gagcttgccg ccctggtgat aagggtacag cagctcgaaa cccgtgccaa 660 

cgcggctcct gctacaatat tccccgacac acccaacgaa actgcacatt cactctttgg 720 

cgatgatagc tcgtccccta ccagttcgag ctcaggccgg gagcctaaac gactgaagtc 780 

ggcatccagc acaacgagga atggtttcac tacggacggt cgtccatcaa agctcaacgc 840 

aatcaccgat gaggagctcg aaggcttgcg cgaacatgtt gacggccagt cccggctgct 900 

cgacagccaa agggccgagc tggacggcgt caatgcccaa ctcttggagc agaagcagct 960 

gcaagagcgc gcccttgcca taatcgagca ggaacgtgta gccactttgg agagagagct 1020 

atggaaacat caaaaggcca acgaggcctt ccagaaggct ctccgggaga ttggatcgat 1080 

agtgaccgct gcagcccggg gtgacctctc taagagggtc aagataaacc cgattgagat 1140 

ggaccctgaa atcaccacat tcaagaggac catgaacgcc atgatggatc aacttggcgt 1200 

cttctctagt gaagtctcgc gagtggcaag agaggtcggc accgagggca tattaggtgg 1260 

acaggcccag atcgagggag tggacggcac gtggaaagaa ctgacggaca atggtacggt 1320 

cgaaacgctg ctcatcacct ctcctatcca taactaccac cgcagatgct aacattgata 1380 

ctttcataca gtcaacgtca tggcgcagaa cctgaccgac caagtccgcg aaatcgcctc 1440 

agtcactaca gctgtggccc acggagattt gacccaaaag attgagagtg cggccaaggg 1500 

agaaatccta cagcttcaac aaactataaa taccatggtg gaccaactac gcacatttgc 1560 

ttcagaggtt acccgtgtcg cccgtgacgt cggaaccgag ggaatgctcg gcgggcaggc 1620 

tgacgttgaa ggggtcaagg gcatgtggaa tgagctgacg gtcaacgtca acgccatggc 1680 

caacaattta acaacccaag tgcgcgacat catcaacgtt accacagccg tcgcaaaggg 1740 

agatcttaca caaaaggtgc aggcggaatg tcgcggcgag atttttgagc tcaagaacac 1800 

gatcaattcc atggtggacc agctgcagca atttgctcgc gaggttacca agatcgccag 1860 

agaggttggt accgaaggac ggctgggcgg ccaagcaact gttcacgatg tacagggaac 1920 

ttggcgagat ctcacagaaa acgtgaacgg aatggctatg aatctcacca cacaagtacg 1980 

agagatagcc aatgttacca gtgccgtcgc tgcaggcgac ctatccaaga agatcagggt 2040 

agaggtcaag ggcgagattc tggacctcaa aaataccatc aacaccatgg ttgaccgcct 2100 

cggaactttc gccttcgaag tcagcaaagt agcccgagcc gtcggcacag atggcactct 2160 

tggtggtcag gctcaagttg agaatgtgga gggcaaatgg aaagacctca ccgaaaacgt 2220 

caacaccatg gcgtcaaacc tcacttctca ggtaagcgga ccttatccac tggattggac 2280 
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tggtggcttt 


tcctctgaat 


tcagccctat 


tgtaaatcaa tgtatgcacc agtgtgcatg 2340 


ttctgcaggg 


cctgctgtgt 


gtgcgtcgcc 


agctgttttg gagacgctgg gcgcatcccg 2400 


gcgtgcgctt 


gcattttgtc 


aaccaaattt 


gtctgcacat tgatgcatag cgagcacgtg 


2460 


ctaatttttg 


gccgggtctt 


ataggtcagg 


ggaatatcaa 


ccgtgacaca 


agccatcgcg 


2520 


aacggtgaca 


tgagccgaaa 


gatcgacgtg 


gaagccaagg 


gcgagatact 


aatcctcaag 


2580 


gaaactatca 


acaacatggt 


tgatcgtctg 


tcgatattct 


gcaatgaagt 


acaacgagtc 


2640 


gcaaaagatg 


taggcgttga 


tggcattatg 


gggggacaag 


ccgacgttgc 


aggtctcaag 2700 


gggcgatgga 


aggagattac 


caccgatgtc 


aacaccatgg 


ccaacaatct 


tgtaagtgct 


2760 


ggaagatctc 


aaacaacggg 


aaactcaagc 


cagtgctaac 


ctaatccgca 


gacggcgcaa 


2820 


gtacgcgctt 


tcggagatat 


aaccaatgcc 


gctaccgacg gagacttcac 


caagctggtc 


2880 


gaggttgagg 


cgtcgggcga 


aatggacgaa 


ctgaagcgca agatcaatca 


aatggtctac 


2940 


aatctccgag 


acagtatcca 


aagaaacacg 


caagcaagag 


aagccgcaga 


attggccaac 


3000 


aagacgaagt 


cggagttcct 


cgctaacatg 


tcccacgaaa 


tccgcacacc 


catgaacggt 


3060 


atcatcggca 


tgacacaact 


tactcttgat 


acagatttga 


cgcaatacca 


acgcgaaatg 


3120 


ctcaacattg 


tcaacaatct 


cgccatgagt 


ctgctcacca 


ttatcgacga 


catcctcgat 


3180 


ctgtcaaaga 


ttgaggctaa 


gcggatggtt 


atcgaggaga ttccatacac 


gttacgagga 


3240 


acggtcttca 


acgcactgaa 


gactttggcg 


gtcaaggcga 


acgacaagtt 


tttggatctc 


3300 


acgtaccgtg 


tggacagctc 


agttcctgac 


cacgtcatcg 


gtgactcgtt 


ccgtctgcgc 


3360 


cagattatcc 


tgaacctggt 


tggcaatgcc 


atcaaattca 


ccgagcatgg agaggtcagc 


3420 


cttactatcc 


agaagggcaa 


cgacgtgacg 


tgcctgccaa 


acgagtacat 


gatcgaattt 


3480 


gtcgtgtcgg 


acacgggcat 


aggaattcca 


acggacaaac 


tgggtctcat 


cttcgacaca 


3540 


ttccagcagg 


ctgatggatc 


catgacacgc 


aagtttggcg 


gaaccgggct 


tggtctgtct 


3600 


atttccaaga 


ggctcgtcaa 


cctcatgggc 


ggtgacgtgt 


gggtcaagtc 


acaatacggc 


3660 


aagggcagct 


cgttctactt 


cacttgtcgt 


gtccgcctcg 


ccgacgtgga 


tatctcactc 


3720 


atcaggaagc 


agctgaagcc 


ttacaaggga 


caccaggtcc 


tgttcatcga 


taagggcaag 


3780 


actggacacg 


ggcccgaggt 


ggggcagatg 


ctcggccagc 


tgggtttggt 


gcccatcgtg 


3840 


c "fc eraa "t c c fc 


agcaaaatca 


caccctgacg 


cgggtgcgcg gcaagg;aatg 


tccctacgac 


3900 


gtgatagttg 


tcgactcaat 


cgacacagcc 


cggcgcctga gaggaattga cgacttcaag 3960 


tatctgccca 


tcgttctcct 


ggcgccaact 


gtccacgtca gcctgaaatc 


ctgcttggac 4020 


ttgggtatta 


cctcgtatat 


gacgatgccc 


tgcaagctca tcgacctcgg caatggtatg 4080 
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gttcccgctc 


ttgagaaccg 


tgccacacca 


tcactatcag 


acaacactaa 


gtcgttcgaa 


4140 


attctgctgg 


Gcgaggacaa 


caccgtcaac 


cagcgcctgg 


ccgttaagat 


•tcttgaaaag 


4200 


tacaaccacg 


ttgtgacggt 


agtcagcaac 


ggtgctgaag 


ctcttgaagc 


-tgtcaaggat 


4260 


aacaaatacg 


atgtgatcct 


gatggatgtt 


caaatgcctg 


tcatggtaag 


-ttgatactcc 


4320 


ctcgtacata 


ttccatgatc 


ctccgttccc 


gacccgccag 


atagtctcga 


"taagttccaa 


4380 


tactaatacg 


ttgcaacatt 


aatagggtgg 


atttgaggcg 


acggcaaaga 


■ttcgtgaata 


4440 


cgagcgcagc 


ctgggcacac 


agaggacacc 


aatcatcgcg 


cttaccgctc 


acgcaatgat 


4500 


gggcgaccgt 


gagaagtgta 


tcgaggccca 


gatggacgag 


tacctgtcga 


agcctctgca 


4560 


gcagaaccac 


ttgatacaaa 


caattctcaa 


gtgtgcaacg 


ctgggtggcg 


ccttgttgga 


4620 


acaaaatcgt 


gagcgcgagc 


ttgaactagc 


aaggcatgcc 


gaacacaaag 


gaggactgtc 


4680 


tacggacccg 


gcgagggcat 


cgtcggtaat 


gcgtccgcca 


ctacaccacc 


gaccggtgac 


4740 


tacagccgag 


tcgctttctg 


gtggcgccga 


aagcccctcg 


ttgatggcaa 


atgacggcga 


4800 


agatccaata 


caaagggcac 


gtagcagtct 


ctctgaacca 


ggatgcctat 


aaggctgaca 


4860 


gctctggcct 


cctcgcactt 


gagggcgagc 


ctgaacattt 


gtagcttctc 


ttacgatcct 


4920 


tgagcgcata 


gatcactgct 


gcctttttgt 


aacagccagc 


gcgatgacga 


■tgttttcaac 


4980 


agcctatact 


tttacctata 


ccacaaacgc 


atacgattat 


cccggtgtac 


ttctgtctat 


5040 


tccctaggag 


tctgggaggt 


tacattttgt 


tctagtcatt 


aatgggtcga 


■fcggccaactg 


5100 


gttttggcca 


caacgcatca 


aaaccaaacc 


agttctgtca 


tcactgacct 


tttgttccat 


5160 


gtcggtaatg 


tcttcattaa 


tattgttact 


tttgcgggtc 


tgggtctgct 


tttacgatgg 


5220 


d 1/dOd H^&5& 


crnro o /-» o p + +■ +■ 


ctttcttctt 


g-+ + -f + erf -f- crpr 


CJ.OC4 O \j U> Q '-'So 


tafftttctae 


5280 


atatctgtcg 


aactacggga 


aggtgtggag 


agtgcattaa 


gaggcggcgc 


agttgttgtg 


5340 


atcttgacac 


cccgagatga 


ccacagtcaa 


cccaatgaat 


aacacaaaat 


atacaactct 


5400 


ctatgtcagt 


agaccaaata 


cgtattcgtt 


gtgttagtgt 


ttagcgcaag 


ggaaacc 


5457 



<210> 2 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence 
<400> 2 

cctcgctaac atgtccgtcg aaatccgcac acc 

<210> 3 
<211> 36 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence 
<400> 3 

gatgtgatcc tgatggaggt tcaaatgcct gtcatg 

<210> 4 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 4 

tttaagctta tcgattgaag gaaataagag gaatagc 
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<210> 5 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
<400> 5 

tttaagcttg ggtgagacag ctatttagca agttc 

<210> 6 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
<400> 6 

tttaagcttc ccactgctgg atcgaccatt c 

<210> 7 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence 
<400> 7 

tttaagcttt agttgccagt caagatttcc c 

<210> 8 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
<400> 8 

tttaagctta tcgattgaag gaaataagag gaatagc 

<210> 9 
<211> 35 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence 
<400> 9 

tttaagcttg ggtgagacag ctatttagca agttc 
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<210> 10 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
<400> 10 

tttaagcttc ccactgctgg atcgaccatt c 



<210> 11 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
<400> 11 

tttaagcttt agttgccagt caagatttcc c 



<210> 12 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence 
<400> 12 

tttcccggga tatgtctact attccctcag aaatc 

<210> 13 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 13 

tttctcgagt tataggtttg tgttgtaata tttagat 

<210> 14 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 14 

tttcccggga tatgctcaat tctgcgttac tgtgg 
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<210> 15 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 15 

tttctcgagt cacaattcta tttgagtggg eg 32 



<210> 16 

<211> 1307 

<212> PET 

<213> Magnaporthe grisea 

<400> 16 

Met Ala Asp Ala Ala Thr Leu Ala Ala Val Ala Ala He Val Glu Asn 
1 5 10 • 15 

He Ala Thr Asn Ser Gly Ala Pro Gly Lys Asn Ala Ser Phe Arg Ser 
20 25 30 

Ser Thr Tyr Val Gin Leu Pro Gly Pro Glu Ser Asp Glu Lys Lys Gin 
35 40 45 
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Leu Glu Arg Glu Leu Ala Ala Leu Val He Arg Val Gin Gin Leu Glu 
50 55 60 

Thr Arg Ala Asn Ala Ala Pro Ala Thr He Phe Pro Asp Thr Pro Asn 
65 70 75 80 

Glu Thr Ala His Ser Leu Phe Gly Asp Asp Ser Ser Ser Pro Thr Ser 
85 90 95 

Ser Ser Ser Gly Arg Glu Pro Lys Arg Leu Lys Ser Ala Ser Ser Thr 
100 105 110 

Thr Arg Asn Gly Phe Thr Thr Asp Gly Arg Pro Ser Lys Leu Asn Ala 
115 120 125 

He Thr Asp Glu Glu Leu Glu Gly Leu Arg Glu His Val Asp Gly Gin 
130 135 140 

Ser Arg Leu Leu Asp Ser Gin Arg Ala Glu Leu Asp Gly Val Asn Ala 
145 150 155 160 

Gin Leu Leu Glu Gin Lys Gin Leu Gin Glu Arg Ala Leu Ala He He 
165 170 175 

Glu Gin Glu Arg Val Ala Thr Leu Glu Arg Glu Leu Trp Lys His Gin 
180 185 190 

Lys Ala Asn Glu Ala Phe Gin Lys Ala Leu Arg Glu He Gly Ser He 
195 200 205 



11/27 



WO 2005/085416 



PCT/JP2005/004272 



Val Thr Ala Ala Ala Arg Gly Asp Leu Ser Lys Arg Val Lys He Asn 
210 215 220 

Pro He Glu Met Asp Pro Glu He Thr Thr Phe Lys Arg Thr Met Asn. 
225 230 235 240 

Ala Met Met Asp Gin Leu Gly Val Phe Ser Ser Glu Val Ser Arg Val 
245 250 255 

Ala Arg Glu Val Gly Thr Glu Gly He Leu Gly Gly Gin Ala Gin He 
260 265 270 

Glu Gly Val Asp Gly Thr Trp Lys Glu Leu Thr Asp Asn Val Asn Val 
275 280 285 

Met Ala Gin Asn Leu Thr Asp Gin Val Arg Glu He Ala Ser Val Thr 
290 295 300 

Thr Ala Val Ala His Gly Asp Leu Thr Gin Lys He Glu Ser Ala Ala 
305 310 315 320 

Lys Gly Glu He Leu Gin Leu Gin Gin Thr He Asn Thr Met Val Asp 
325 330 335 

Gin Leu Arg Thr Phe Ala Ser Glu Val Thr Arg Val Ala Arg Asp Val 
340 345 350 

Gly Thr Glu Gly Met Leu Gly Gly Gin Ala Asp Val Glu Gly Val Lys 
355 360 365 
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Gly Met Trp Asn Glu Leu Thr Val Asn Val Asn Ala Met Ala Asn Asn 
370 375 380 

Leu Thr Thr Gin Val Arg Asp He He Asn Val Thr Thr Ala Val Ala 
385 390 395 400 

Lys Gly Asp Leu Thr Gin Lys Val Gin Ala Glu Cys Arg Gly Glu He 
405 410 415 

Phe Glu Leu Lys Asn Thr He Asn Ser Met Val Asp Gin Leu Gin Gin 
420 425 430 

Phe Ala Arg Glu Val Thr Lys He Ala Arg Glu Val Gly Thr Glu Gly 
435 440 445 

Arg Leu Gly Gly Gin Ala Thr Val His Asp Val Gin Gly Thr Trp Arg 
450 455 460 

Asp Leu Thr Glu Asn Val Asn Gly Met Ala Met Asn Leu Thr Thr Gin 
465 470 475 480 

Val Arg Glu He Ala Asn Val Thr Ser Ala Val Ala Ala Gly Asp Leu 
485 490 495 

Ser Lys Lys He Arg Val Glu Val Lys Gly Glu He Leu Asp Leu Lys 
500 505 510 

Asn Thr He Asn Thr Met Val Asp Arg Leu Gly Thr Phe Ala Phe Glu 
515 520 525 
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Val Ser Lys Val Ala Arg Ala Val Gly Thr Asp Gly Thr Leu Gly Gly 
530 535 540 

Gin Ala Gin Val Glu Asn Val Glu Gly Lys Trp Lys Asp Leu Thr Glu 
545 550 555 560 

Asn Val Asn Thr Met Ala Ser Asn Leu Thr Ser Gin Val Arg Gly He 
565 570 575 

Ser Thr Val Thr Gin Ala He Ala Asn Gly Asp Met Ser Arg Lys He 
580 585 590 

Asp Val Glu Ala Lys Gly Glu He Leu He Leu Lys Glu Thr He Asn 
595 600 605 

Asn Met Val Asp Arg Leu Ser lie Phe Cys Asn Glu Val Gin Arg Val 
610 615 620 

Ala Lys Asp Val Gly Val Asp Gly He Met Gly Gly Gin Ala Asp Val 
625 630 635 640 

Ala Gly Leu Lys Gly Arg Trp Lys Glu He Thr Thr Asp Val Asn Thr 
645 650 655 

Met Ala Asn Asn Leu Thr Ala Gin Val Arg Ala Phe Gly Asp He Thr 
660 665 670 



Asn Ala Ala Thr Asp Gly Asp Phe Thr Lys Leu Val Glu Val Glu Ala 
675 680 685 
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Ser Gly Glu Met Asp Glu Leu Lys Arg Lys He Asn Gin Met Val Tyr 
690 695 700 

Asn Leu Arg Asp Ser He Gin Arg Asn Thr Gin Ala Arg Glu Ala Ala 
705 710 715 720 

Glu Leu Ala Asn Lys Thr Lys Ser Glu Phe Leu Ala Asn Met Ser His 
725 730 735 

Glu He Arg Thr Pro Met Asn Gly He He Gly Met Thr Gin Leu Thr 
740 745 750 

Leu Asp Thr Asp Leu Thr Gin Tyr Gin Arg Glu Met Leu Asn He Val 
755 760 765 

Asn Asn Leu Ala Met Ser Leu Leu Thr He He Asp Asp He Leu Asp 
770 775 780 

Leu Ser Lys He Glu Ala Lys Arg Met Val He Glu Glu He Pro Tyr 
785 790 795 800 

Thr Leu Arg Gly Thr Val Phe Asn Ala Leu Lys Thr Leu Ala Val Lys 
805 810 815 

Ala Asn Asp Lys Phe Leu Asp Leu Thr Tyr Arg Val Asp Ser Ser Val 
820 825 830 



Pro Asp His Val He Gly Asp Ser Phe Arg Leu Arg Gin He He Leu 
835 840 845 
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Asn Leu Val Gly Asn Ala He Lys Phe Thr Glu His Gly Glu Val Ser 
850 855 860 

Leu Thr He Gin Lys Gly Asn Asp Val Thr Cys Leu Pro Asn Glu Tyr 
865 870 875 880 

Met He Glu Phe Val Val Ser Asp Thr Gly He Gly He Pro Thr Asp 
885 890 895 

Lys Leu Gly Leu He Phe Asp Thr Phe Gin Gin Ala Asp Gly Ser Met 
900 905 910 

Thr Ai-g Lys Phe Gly Gly Thr Gly Leu Gly Leu Ser He Ser Lys Arg 
915 920 925 

Leu Val Asn Leu Met Gly Gly Asp Val Trp Val Lys Ser Gin Tyr Gly 
930 935 940 

Lys Gly Ser Ser Phe Tyr Phe Thr Cys Arg Val Arg Leu Ala Asp Val 
945 950 955 960 

Asp He Ser Leu He Arg Lys Gin Leu Lys Pro Tyr Lys Gly His Gin 
965 970 975 

Val Leu Phe He Asp Lys Gly Lys Thr Gly His Gly Pro Glu Val Gly 
980 985 990 

Gin Met Leu Gly Gin Leu Gly Leu Val Pro He Val Leu Glu Ser Glu 
995 1000 1005 
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Gin Asn His Thr Leu Thr Arg Val Arg Gly Lys Glu Cys Pro Tyr 

101O 1015 1020 

Asp Val He Val Val Asp Ser He Asp Thr Ala Arg Arg Leu Arg 

1025 1030 1035 

Gly He Asp Asp Phe Lys Tyr Leu Pro He Val Leu Leu Ala Pro 

1040 1045 1050 

Thr Val His Val Ser Leu Lys Ser Cys Leu Asp Leu Gly He Thr 

1055 1060 1065 

Ser Tyr Met Thr Met Pro Cys Lys Leu He Asp Leu Gly Asn Gly 

107O 1075 1080 

Met Val Pro Ala Leu Glu Asn Arg Ala Thr Pro Ser Leu Ser Asp 

1085 1090 1095 

Asn Thr Lys Ser Phe Glu He Leu Leu Ala Glu Asp Asn Thr Val 

1100 1105 1110 

Asn Gin Arg Leu Ala Val Lys He Leu Glu Lys Tyr Asn His Val 

1115 1120 1125 

Val Thr Val Val Ser Asn Gly Ala Glu Ala Leu Glu Ala Val Lys 

1130 1135 1140 

Asp Asn Lys Tyr Asp Val He Leu Met Asp Val Gin Met Pro Val 

1145 1150 1155' 
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Met Gly Gly Phe Glu Ala Thr Ala Lys He Arg Glu Tyr Glu Arg 
1160 1165 1170 

Ser Leu Gly Thr Gin Arg Thr Pro He He Ala Leu Thr Ala His 
1175 1180 1185 

Ala Met Met Gly Asp Arg Glu Lys Cys He Glu Ala Gin Met Asp 
1190 1195 1200 

Glu Tyr Leu Ser Lys Pro Leu Gin Gin Asn His Leu He Gin Thr 
1205 1210 1215 

He Leu Lys Cys Ala Thr Leu Gly Gly Ala Leu Leu Glu Gin Asn 
1220 1225 1230 

Arg Glu Arg Glu Leu Glu Leu Ala Arg His Ala Glu His Lys Gly 
1235 1240 1245 

Gly Leu Ser Thr Asp Pro Ala Arg Ala Ser Ser Val Met Arg Pro 
1250 1255 1260 

Pro Leu His His Arg Pro Val Thr Thr Ala Glu Ser Leu Ser Gly 
1265 1270 1275 

Gly Ala Glu Ser Pro Ser Leu Met Ala Asn Asp Gly Glu Asp Pro 
1280 1285 1290 

He Gin Arg Ala Arg Ser Ser Leu Ser Glu Pro Gly Cys Leu 
1295 1300 1305 
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<210> 17 
<211> 1298 
<212> PRT 

<213> Neurospora crassa 
<400> 17 

Met Thr Asp Gly Pro Thr Leu Ala Ala He Ala Ala Leu Val Lys Ser 
15 10 15 

Leu Ala Val Asp Pro Ala Thr Thr Gin Thr Ser Gly Leu Arg Pro Ser 
20 25 30 

Thr His Val Arg Leu Pro Gly Pro Tyr Thr Arg Glu Lys Gly Asp Leu 
35 40 45 

Glu Arg Glu Leu Ser Ala Leu Val Val Arg He Glu Gin Leu Glu Thr 
50 55 60 

Ala Ala He Ala Ala Ser Pro Pro Ala Met Pro Asp Thr Pro Asn Ala 
65 70 75 80 

Pro Thr Asp Ala Leu Phe Ser Asn Gly Thr Leu Ser Pro Ser Ser Glu 
85 90 95 

Thr Pro Asp Ala Arg Tyr Pro Ala Pro Leu Pro Arg Asn Gly Phe He 
100 105 110 

Asp Glu Ala Leu Glu Gly Leu Arg Glu His Val Asp Asp Gin Ser Lys 

115 120 125 
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Leu Leu Asp Ser Gin Arg Gin Glu Leu Ala Gly Val Asn Ala Gin Leu 
130 135 140 

He Glu Gin Lys Gin Leu Gin Glu Lys Ala Leu Ala He He Glu Gin 
145 150 155 160 

Glu Arg Val Ala Thr Leu Glu Arg Glu Leu Trp Lys His Gin Lys Ala 
165 170 175 

Asn Glu Ala Phe Gin Lys Ala Leu Arg Glu He Gly Glu He Val Thr 
180 185 190 

Ala Val Ala Arg Gly Asp Leu Ser Lys Lys Val Arg Met Asn Ser Val 
195 200 205 

Glu Met Asp Pro Glu He Thr Thr Phe Lys Arg Thr He Asn Thr Met 
210 215 220 

Met Asp Gin Leu Gin Val Phe Ser Ser Glu Val Ser Arg Val Ala Arg 
225 230 235 240 

Glu Val Gly Thr Glu Gly He Leu Gly Gly Gin Ala Gin He Glu Gly 
245 250 255 

Val Asp Gly Thr Trp Lys Glu Leu Thr Asp Asn Val Asn Val Met Ala 
260 265 270 

Gin Asn Leu Thr Asp Gin Val Arg Glu He Ala Ser Val Thr Thr Ala 

275 280 285 
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Val Ala His Gly Asp Leu Thr Lys Lys He Glu Arg Pro Ala Lys Gly 
290 295 300 

Glu He Leu Gin Leu Gin Gin Thr He Asn Thr Met Val Asp Gin Leu 
305 310 315 320 

Arg Thr Phe Ala Ser Glu Val Thr Arg Val Ala Arg Asp Val Gly Thr 
325 330 335 

Glu Gly He Leu Gly Gly Gin Ala Asp Val Glu Gly Val Gin Gly Met 
340 345 350 

Trp Asn Glu Leu Thr Val Asn Val Asn Ala Met Ala Asn Asn Leu Thr 
355 360 365 

Thr Gin Val Arg Asp He He Lys Val Thr Thr Ala Val Ala Lys Gly 
370 375 380 

Asp Leu Thr Gin Lys Val Gin Ala Glu Cys Arg Gly Glu He Phe Glu 
385 390 395 400 

Leu Lys Lys Thr He Asn Ser Met Val Asp Gin Leu Gin Gin Phe Ala 
405 410 415 

Arg Glu Val Thr Lys He Ala Arg Glu Val Gly Thr Glu Gly Arg Leu 
420 425 430 

Gly Gly Gin Ala Thr Val His Asp Val Gin Gly Thr Trp Arg Asp Leu 

435 440 445 
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Thr Glu Asn Val Asn Gly Met Ala Met Asn Leu Thr Thr Gin Val Arg 
450 455 460 

Glu He Ala Lys Val Thr Thr Ala Val Ala Lys Gly Asp Leu Thr Lys 
465 470 475 480 

Lys He Gly Val Glu Val Gin Gly Glu He Leu Asp Leu Lys Asn Thr 
485 490 495 

He Asn Thr Met Val Asp Arg Leu Gly Thr Phe Ala Phe Glu Val Ser 
500 505 510 

Lys Val Ala Arg Glu Val Gly Thr Asp Gly Thr Leu Gly Gly Gin Ala 
515 520 525 

Gin Val Asp Asn Val Glu Gly Lys Trp Lys Asp Leu Thr Glu Asn Val 
530 535 540 

Asn Thr Met Ala Ser Asn Leu Thr Ser Gin Val Arg Gly He Ser Thr 
545 550 555 560 

Val Thr Gin Ala He Ala Asn Gly Asp Met Ser Arg Lys He Glu Val 
565 570 575 

Glu Ala Lys Gly Glu He Leu He Leu Lys Glu Thr He Asn Asn Met 
580 585 590 

Val Asp Arg Leu Ser He Phe Cys Asn Glu Val Gin Arg Val Ala Lys 

595 600 605 
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Asp Val Gly Val Asp Gly He Met Gly Gly Gin Ala Asp Val Ala Gly 
610 615 620 

Leu Lys Gly Arg Trp Lys Glu He Thr Thr Asp Val Asn Thr Met Ala 
625 630 635 640 

Asn Asn Leu Thr Ala Gin Val Arg Ala Phe Gly Asp He Thr Asn Ala 
645 650 655 

Ala Thr Asp Gly Asp Phe Thr Lys Leu Val Glu Val Glu Ala Ser Gly 
660 665 670 

Glu Met Asp Glu Leu Lys Lys Lys He Asn Gin Met Val Tyr Asn Leu 
675 680 685 

Arg Asp Ser He Gin Arg Asn Thr Gin Ala Arg Glu Ala Ala Glu Leu 
690 695 700 

Ala Asn Lys Thr Lys Ser Glu Phe Leu Ala Asn Met Ser His Glu He 
705 710 715 720 

Arg Thr Pro Met Asn Gly He He Gly Met Thr Gin Leu Thr Leu Asp 
725 730 735 

Thr Asp Leu Thr Gin Tyr Gin Arg Glu Met Leu Asn He Val Asn Ser 
740 745 750 

Leu Ala Asn Ser Leu Leu Thr He He Asp Asp He Leu Asp Leu Ser 

755 760 765 
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Lys He Glu Ala Arg Arg Met Val He Glu Glu He Pro Tyr Thr Leu 
770 775 780 

Arg Gly Thr Val Phe Asn Ala Leu Lys Thr Leu Ala Val Lys Glu Thr 
785 790 795 800 

Glu Lys Phe Leu Asp Leu Thr Tyr Arg Val Asp His Ser Val Pro Asp 
805 810 815 

His Val Val Gly Asp Ser Phe Arg Leu Arg Gin He He Leu Asn Leu 
820 825 830 

Val Gly Asn Ala He Lys Phe Thr Glu His Gly Glu Val Ser Leu Thr 
835 840 845 

He Gin Lys Ala Ser Ser Val Gin Cys Ser Thr Glu Glu Tyr Ala He 
850 855 860 

Glu Phe Val Val Ser Asp Thr Gly He Gly He Pro Ala Asp Lys Leu 
865 870 875 880 

Asp Leu He Phe Asp Thr Phe Gin Gin Ala Asp Gly Ser Met Thr Arg 
885 890 895 

Lys Phe Gly Gly Thr Gly Leu Gly Leu Ser He Ser Lys Arg Leu Val 
900 905 910 

Asn Leu Met Gly Gly Asp Val Trp Val Lys Ser Glu Tyr Gly Lys Gly 

915 920 925 
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Ser Lys Phe Phe Phe Thr Cys Val Val Arg Leu Ala Asn Asp Asp He 
930 935 940 

Ser Leu He Ala Lys Gin Leu Asn Pro Tyr Lys Ser His Gin Val Leu 
945 950 955 960 

Phe He Asp Lys Gly Arg Thr Gly His Gly Pro Glu He Ala Lys Met 
965 970 975 

Leu His Gly Leu Gly Leu Val Pro He Val Val Asp Ser Glu Arg Asn 
980 985 990 

Pro Ala Leu Glu Lys Ala Arg Ala Ala Gly Gin Ala Pro Tyr Asp Val 
995 1000 1005 

He He Val Asp Ser He Glu Asp Ala Arg Arg Leu Arg Ser Val Asp 
1010 1015 1020 

Asp Phe Lys Tyr Leu Pro He Val Leu Leu Ala Pro Val Val His Val 
1025 1030 1035 1040 

Ser Leu Lys Ser Cys Leu Asp Leu Gly He Thr Ser Tyr Met Thr Thr 
1045 1050 1055 

Pro Cys Gin Leu He Asp Leu Gly Asn Gly Met Val Pro Ala Leu Glu 
1060 1065 1070 

Asn Arg Ala Thr Pro Ser Leu Ala Asp Asn Thr Lys Ser Phe Glu He 

1075 1080 1085 

25/27 



WO 2005/085416 



PCT/JP2005/004272 



Leu Leu Ala Glu Asp Asn Thr Val Asn Gin Arg Leu Ala Val Lys He 
1090 1095 1100 

Leu Glu Lys Tyr His His Val Val Thr Val Val Gly Asn Gly Glu Glu 
1105 1110 1115 1120 

Ala Val Glu Ala Val Lys Arg Lys Lys Phe Asp Val He Leu Met Asp 
1125 1130 1135 

Val Gin Met Pro He Met Gly Gly Phe Glu Ala Thr Ala Lys He Arg 
1140 1145 1150 

Glu Tyr Glu Arg Ser Leu Gly Ser Gin Arg Thr Pro He He Ala Leu 
1155 1160 1165 

Thr Ala His Ala Met Met Gly Asp Arg Glu Lys Cys He Gin Ala Gin 
1170 1175 1180 

Met Asp Glu Tyr Leu Ser Lys Pro Leu Gin Gin Asn His Leu He Gin 
1185 1190 1195 1200 

Thr He Leu Lys Cys Ala Thr Leu Gly Gly Gin Leu Leu Glu Lys Asn 
1205 1210 1215 

Arg Glu Arg Glu Leu Thr Arg Ala Ala Asp Ala Val Thr Gly Gly Arg 
1220 1225 1230 

Arg Asp Asn Gly Met Tyr Ser Ala Ser Gin Ala Ala Gin His Ala Ala 

1235 1240 1245 
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Leu Arg Pro Pro Leu Ala Thr Arg Gly Leu Thr Ala Ala Asp Ser Leu 

1250 1255 1260 

Val Ser Gly Leu Glu Ser Pro Ser He Val Thr Ala Asp Lys Glu Asp 

1265 1270 1275 1280 

Pro Leu Ser Arg Ala Arg Ala Ser Leu Ser Glu Pro Asn He His Lys 

1285 1290 1295 

Ala Ser 
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